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t54) yCTPORCTBO JUI* PEM0HTA OECAAHUX KOilOHH 
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Mx^pCTOatC OTHOCKTOI K yCTpOHCTBAM, Itp«- 

mchhcmwm npn ycraHoBKC npoflonbHo- ro4>pHpo 
BaHHMx nmcrupeu in MeimunccKXX Tpy6 
b o6caupmx.i KOJioHHax hc<})Thhwx, ranoBHx h 

BOOHHWX CKBaXHH C IICJIMO BOCCTaHOBJieHH* 

rcpMenrmocni ctchok kojiohh. 

H.3B£CTMO yCTpOMCTBO yCTaHOBKH MCTaJl 

mnecKKX nnacrwpeH, corrfp*awee janojmetotwM 
muucocTbio anaciMwwM cocya, cnycicaeMWK 
k Meciy noBpettaemw kojiohhm hj ipoct. Ha 
noBcpxHOcin Gannona cncunajibHtiMH aamMMa- 
mm Kpcmnai McrajumsccKHM nxfrpn poBaHHb.fi 
nnacrapfc.' Buyrpti DnacnnHoro cocyna b ; ww- 
KOCTb'noMcmw 1 _B3puflHoii aapjw C 3nCKTpO* 

flCTOHaiOpOM. PaCUlHpCHMC lUWCTWpJI B KOJK)H- 

ne *xymccTBJiJicTai npn B3pwBc 3ap«»Hllo^ 
Ochobhmm Hcnocra txom Jioro yaponcTBa hb- 
aarrcu ipynHocn> Acx-r>occH>m paBHOMcpHoro 
pacniHpcMiw ^fuiacTwpft no bccm Xlhhhc. 

HaM&wiee ■ Cjuokhm no tcxhhvckom cyumoc- : 
th h nocTKracMOwy i>coynbTaTy k npwttraewo-' 
My aBn«eTcn ycTDOHCiBO Ana dcmohts o6can 
Kwx Konoim, conep^camce nonyio unaHry c 
ynopoM, <J>opMHpyx)Uiyio ynpyryio ro/iOBicy, 



4(6ctkhh KOnyc-nyaHCOH m yaaMoancHHbifi « a ^^ 
umHre Mcwy ynoJioM h KOHycoM-nyaHCOHOM v ! .* 
npoGOJXbHO rcK^pHpoBSKHbifi miacTbipb : 1 2] . 

HcflociaTKOM K3B€CTMoro ycTpbftcTBa ; bbji«-^ y 
crc« ro, qio xcctkhm Konyc-nyaHcoH 'npcflea.^: 
pKTcnbHoro pacuiKpcHiw npononbH<>-ro<t>pHpoBaH-^, 
Horo nnacTbipH bwdojotch c rnajucofi 60K09Ofl; ^ 
noB€pxnocTbw. TaKOM iconyc npH paaunpcHMM 
.enaflMH nnacrwpn coaoaer o6paTMMM nepcm6 
MCTanna. B peaynwaTC Ka*na* ho biuohh o6- 
pajyer abokhn? HeaopoiMW ruracTbipfl k kojioh- . 
hc. HpyntM HCAOCtaTKOM ycrpoHCtBa .**™£52t^^ 
BO3H0^0i^^n^B3HW KOHya-jiya^wp^ 
b oGootoh • kojiothc K>aa HCW . a ^^. i 535l 

HHUM MCWy^HX^>UOMCTP aMM; "-^>*i_. 
KaiCCTBa ^MOH^HTnOBWUJCHHC HaACXMOCTM 

cro nyicM ncwiio«ieH>w 3aKnHHHBaniw b p^f 
MOKTHpycMOB kojiohhc KOHy ca- iiymo^K 
2Q Ucjik flOCTHracTOi/ieM^/no ycTf>0Mci3c i 
ajw pcMomafo6a^x 5 Ko^ 
nonyw uiraHry* *c"ynopoM t <}>opMHpyiomy» yn-. 
pyryw ronoBicy, xcctkhm KOHyc-nyaHCOH n , 
ycTaHOBJicHHbJH Ma iinaHrc MC«^y y no P° M v ^gv, 
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KOHycoM-nyancoHOM npononbHo-ru<t>pHpoBaHHMH 
miacibipb. KOHyc nyaHcoM BbinonHCH c npoAO/ib 

j, HMMH , K3H3BK3MH, MMdOUIHMM nepCMCHHblH D3- 

nSyC N yBWirwBaioiuMMCJi ot MeHbuieroVcHoaa* 



d npouco: pacuiHpeiiH* Bnanmi BKmoqaeicn 
y^acioK KOHyca, na kotopom yron oGpaiyiouiCM 

K3H3BOK B03P3CT3CT AO 35-40°. BnaJIMHbl IU13C- 

Tbipfl-5. ynpPBnacMbic dthm yMacTKOM, pc3K0 ; v ; 
\ _ jr ^ t3khm yrnoM paapbiBa* . ; . 




;4i;Twp«; : Ha;4)Hr. 6 - KOH^c-nyaHCOH^p«pe3. 
: h yctpoMCTBO on* pcMOHia oecaflHuiijTpyG co- 
Acp^cht 4>opMMpyK)i»yw ynpyry»;ronoBK>^1,^ 
•-oKecTKHM; KOHyc-nyaitcoH 2. M. nonyio|iinaHry 3. 
. " -^Cnycia(nc»-ycTpoHcrB^ b cKBaoKMHy!; KllMeciy 
HapyiucHHH KonomiM na nacoaio-KOMnpeccop- 
- Hbix hah 6y P HnbHbU T P y6ax 4 bmcctc. ;c MeraJi- 20 

J1HMCCKMM JUiaCTbipCM 5, KOTOpblH OJIHHM ' KOH* 

iiom onHpaeTCn ita KOHyc-nyaiicoH 2, a ot occ- 
Boro ncpcMcmciiHH BPcpx yaep*HBaeTca yno- 

pOM 6. j:M*:- 

. ;v )Kcctkhm Koiiyc-nyaHcoH 2 npencTaBnaeT co- 
Goii ycc*!HHbiH KOiryc (({wr. 6), iu 6okoboh 
noBcpxHoaH KOToporo BbjnomieHM 



ctci ik a m * o 6ca ahom ipy6bi 8 .ocy uic ci b nfl ctch 
. • ynpyroH : 4)opMHpywiueH fojiobkom^ 1.;,^^ 
15 - 4 3KcnepHMCHTajibHo ycT3HOBJicHO^^io;yron 

noAbCMa ofipaiyiomeH KaHaaoK^ KOHyca*nyaH. y 

COH3 2 3HaqHTCJlbHO BJIH^CT H3 Ka^CCTBO; paClUH- : ; 

- pcHiw nnacrbipa m oceBoe ycwnne npoxorcae ^--^ 
KHH KOHyca-nyancoiia. Yron nbauMa oGpaDy*^ . , ^ 
men Menee 35° He nacr hah Asei ntimwiai* * 
hoc yacJiMMeHHe npoxoAHoro AMSMCipa nnacTbi- 
pflt a yron nom>e M a oGpaiyromcM Gonee. 40 .: 
scflcT k DiiawTenbHowy yBenvfMCHHio neoGxooH- 

MWX OCCBWX yCHJIHH AA* npOX0)KiieHHfl Konyca- 

25 nyancoHa h yxyumcHHK) KaMeciBa paciuMpcHHH. 



ib^floiKHbiei ^^npH.BC^H^ yrAa no^CMa.o6 P a— 

^<-/=^^ 

pa j. " a t ' . nu , u . Tn vRpnuuMnarrcj? no oniOLueHHw k whs- 

cocraBA^uiiiH 9-12°, yBe/,H<a,aaeTCH no 35- 30 UKaMCip ^""^ ° flQ g _ 9 MM 

40 tt y 6oAMUcro ochobbhhji Ko«yca. Pannyc Merpy KOHyca «a 6-7 mm a 146 h ™ 

KanaBOK ncp.MCHi.MH. V MCbuiero ocnoBaHHA oSca^x r P y6ax, 3to ~I ^JL ! 

(♦nr." 3), KOH(j)HrypauHH Koxoporo , noBTopaex ^P-T ^ ^ ^a^oST- 4 

• • .^.i'v v^nu^rTC!.; / — : 3 H3«Wr;nOBUCKX k HajK*HOCTb HX pa60TN. n P H 

pacumpcHKH nnacTbipa rnanxHM KOHycoM c* . 
yrjioM nojn>CMa o6pa3yioiueH b 9-12 , xaK 
3T0 npKJuno b npoiOTHne, npoxo^HOH waMCTp 
cooTBCTCTByer oHaMCipy KOHyca-nyaHCona. 



ycy BnaAHH nJiactbipfl, a 3aTCM v yBcnHiHB3CTCJi. 
HanpHMepV Ana KOfO'ca-nyaHcoHa, npHMCiwcMO- 
ro ah» pcMOHTa. 146 mm ooV^^wx^KpnoHi!^ 
paanyc KanaBOK y MeHbmero CK^OBaraiHj; 
cocraBJWCT 11 mm, b cpenHew cctchhh V (4>ht.4) 
16 mm, y oonbujcro oaioBaHHfl KOHyca 



28 mm (<J)Hr. 5). 



40 



YcraHOBKa miacrbipfl b koaohhc oocaAHwx 
tpy6 ocyiuccTBAflCTCH nytCM npoiHrHBajuw *e- 
pc3 Hero ^ccTKoro KOHyca-nyaHcoHa 2 *« <|)op- 
MMpyiouiCH ronoBKH 1 (<})Hr. 2). 

B.Haqane, a 6c3onopHOM .(4>kt. 3) H qacrm- 
ho a onopHOM i(<{>Hr. 4 h 5) pcxHMC^ pacum- 
pcHwr, Korna Bucrynu nJiacxwpH S^Ha^maioT 



iDopMyna H3o6peTeHHH 



yCTpOHCTBO AAH pCMOHTS o6caAHb!X KOAOHH,, 

coflcp)Kamcc nonyw iinanry c ynopoM, <J>o P mh- 
\ pyiomyw ynpyryw ronoBicy, ^ccaKHii Konyc- 
^InyaHcoH h ycTaHOBUcHHw h na unanrc Mc>Kny 
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•rt^>not)OM M KOHycoM-nyancoHOM npoAOJibHO-rtxJ)- 

'VK&j&ft'f * - — — 



XOAHT Jip« yuiP iiumowww y-? 
bok a 9-12° (4>nr.6). BnanKHM anacrupH 5 
np« 3TOM nnoTiio npunerawt k KaHaaicaM ko- 



;;y^ r ceMCHHH^K xony T KOHyca-nyaHCOHa^2. afnpoucc^^^ 



cc Aett>opMauMH unaAMH OJiarouapfl ncpcMCHHO- 
My paAMycy 7 b«* bdcmji HJier no Ayre ((})Ht3- 
^) 6c3 o6pamoro nepcrn6a MeTajuia, »rro h 
npcnoTBpaniaci oopaaoaaHxe hcaoxkmob. 3aicM 



BbliiOJincn v v iiyvMv*""^'"" " 

uuimm; ricpeMCHHbiH panHyc, yBenirmBajouiHHai 
55" ox MeHbiucro ocHOBajiHH KOHyca k BonbincMy, , 
npw 3iom Bbicrynu nnacn>ipfl coBMeiucHbi c 

- npOAOAbHMMH KaH3BK3MH KOHyC3-nyaHCOH3 , 3 

yron H3KJioH3 oepaaywiucH KaHasoK y 6onbQJO- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, whichis 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wa!l of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s-ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corre sponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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